Objectives: To examine variation in source of information about sexual matters by sociodemographic factors, and associations with sexual behaviours and outcomes.
INTRODUCTION
Over recent decades, school lessons have risen in prominence as the main source of information about sexual matters for both boys and girls in Britain. 1 Although guidance exists, 2 3 there is no statutory programme of study for sex and relationship education (SRE) beyond that included in the National
Strengths and limitations of this study
▪ The size and nature of the sample which was selected using probability sampling and so is broadly representative of the British population. ▪ The range of demographic and sexual health factors included in the survey that allow examination of how learning about sex varies by markers social inequality, and examination of associations between sources of information and a broader range of sexual health factors than has been investigated before. ▪ Although the sample reflects the wider British population, in terms of demographic characteristics, it is possible that individuals who agree to take part in a sexual behaviour survey may differ from those who do not. ▪ As an observational, cross-sectional study, we are not able to infer causality or for some outcomes, temporality. ▪ Recall of the experience of learning about sexual matters may be recast with time, though we limited our analysis to individuals aged 17-24 years in order to minimise the potential bias associated with this.
Curriculum Science i 2 and there are concerns about variations in the content and quality of provision. 4 Disparities in the provision of SRE may be a mediating factor in social inequalities observed in sexual health. 5 Earlier first intercourse (before 16 years)-a known risk factor for subsequent negative sexual health outcomesoccurs more commonly among those of lower educational level and lower socioeconomic status. 6 Sexually transmitted infections (STIs) disproportionately affect those living in more deprived areas 7 and certain ethnic minority groups; 8 among women, unplanned pregnancies are associated with lower educational levels 9 and experience of non-volitional sex with living in more deprived areas. 10 Evidence suggests that school-based sex education delays the onset of sexual activity, and increases condom and contraceptive use among those already sexually active. [11] [12] [13] Opponents of school SRE tend to focus on the argument that teaching young people about sexual matters should be the responsibility of parents. 14 However, few young people cite a parent as a source of information about sex 1 and the evidence of a positive relationship between provision of sex education by parents and sexual behaviour and sexual health outcomes is mixed. [15] [16] [17] Existing research has mainly focused on whether school SRE or parental communication about sex improves biomedical aspects of sexual health 11 and thus, reflects the framing of sexual health predominantly in terms of the prevention of adverse sexual health outcomes, such as STIs and unintended conceptions. Pleas have, however, been made for the adoption of a broader concept of sexual health, one that includes outcomes relating to the quality and consensuality of sexual experience, not only as risk factors for outcomes such as STIs and unintended conception, but as important ends in themselves. 18 The National Survey of Sexual Attitudes and Lifestyles (Natsal) is a large and comprehensive probability sample survey of the British population. Findings from the first survey, conducted in 1990-1991, 19 20 and the second, in 1999-2001, [21] [22] [23] [24] have been extensively used to inform sexual and reproductive health policy in Britain. [25] [26] [27] We use data from the third survey (Natsal-3), in 2010-2012, to explore how sources of information about sexual matters vary by sociodemographic factors; we examine associations between these sources and a wider range of sexual health outcomes than has previously been explored.
METHODS
Natsal-3 is a multistage, clustered and stratified probability sample survey of 15 162 men and women aged 16-74 years, resident in Britain. Postcode sectors were primary sampling units; addresses within them were selected at the second stage and one eligible adult was randomly selected at the final stage. To allow detailed exploration of behaviours in the age group at highest risk of certain sexual health outcomes, individuals aged 16-34 were oversampled. Addresses were randomly allocated to either the core sample (in which all individuals aged 16-74 were eligible) or one of two boost samples (boost 1, in which one person aged 16-34 years was selected or boost 2, in which one person aged 16-29 years was selected). The data was weighted to adjust for the unequal probabilities of selection and non-response. Participants were interviewed between September 2010 and August 2012 using computer-assisted personal interviewing (CAPI), including a computer-assisted self-interview for the more sensitive questions. The response rate was 57.7% for the whole sample, 64.8% for boost 1 and 67.3% for boost 2. Further details of the methods are described elsewhere. 28 Questions relating to learning about sex were asked face-to-face in the CAPI section of the questionnaire (available at natsal.ac.uk). Participants were asked, "When you were growing up, in which of the ways listed on this card did you learn about sexual matters?" and "From which did you learn the most?" In response to the latter, they were requested to select one main source. In this paper, we categorised main source of sex education as: school lessons, provision by a parent and 'other' sources (which included first boyfriend/girlfriend/sexual partner, peers, siblings, internet sources, pornography, media sources, health professionals and other). All analyses were restricted to those aged 17-24 years at interview (1509 men and 1899 women). Participants aged 16 years were excluded as they could not be ascribed an educational level.
We examined the associations between a range of sociodemographic factors and main source of information about sexual matters by gender, including: age at interview; educational level; religiosity (a combined variable of religion considered 'very' or 'fairly' important and attendance at religious services at least once every two weeks); family structure (whether lived with both, one or neither natural parent(s) 'more or less continuously' until age 14); area-level deprivation (measured using the Index of Multiple Deprivation, a multidimensional measure combining income, employment, health, education, access to housing and services, crime and living environment 29 ); type of school attended (mixed or single sex); and country of residence (England, Scotland or Wales).
We then examined associations between the main source of information about sexual matters, and key sexual behaviours and outcomes. These included: first heterosexual intercourse before age 16 years; lack of sexual competence at first heterosexual intercourse (defined as having not met the following self-reported four criteria: both i At the time of writing, a Government Education Select Committee was holding an inquiry into Personal, Social, Health and Economic Education (PSHE), and SRE in schools addressing: whether PSHE ought to be statutory; whether the current accountability system is sufficient to ensure that schools focus on PSHE; the overall provision of SRE in schools and the quality of its teaching; whether recent steps to supplement the guidance on teaching about sex and relationships are adequate; and how the effectiveness of SRE should be measured [http://www.parliament.uk/business/committees/committees-a-z/ commons-select/education-committee/inquiries/parliament-2010/ pshe-and-sre-in-schools].
partners 'equally willing', use of reliable contraception, autonomy of decision-not due to peer pressure, drunkenness or drugs-and occurrence at the perceived 'right time' 22 ); unsafe sex in the past year (defined as no condom used at the first occasion of sex with a new partner in the past year); distress about sex life in the past year (based on agreement with the statement: "I feel distressed or worried about my sex life"); and ever had an experience of STI diagnosis, non-volitional sex and for women, abortion. A composite variable of 'overall sexual health' was constructed and participants were coded as having good overall sexual health if they did not report distress or worry about sex life in the past year, or ever having had experience of an STI diagnosis, non-volitional sex or (for women only) abortion.
We performed all analyses using the survey commands in Stata V.13.1, 30 which account for the weighting, clustering and stratification of the Natsal-3 data. We assessed the association between sociodemographic factors and the primary source of information among participants, aged 17-24 years, using univariate logistic regressions. We used survival analysis methods to estimate the distribution of age at first heterosexual intercourse by primary source of information about sexual matters, censoring those who had not yet had sex at their age at interview. We conducted proportional hazards regression to calculate hazard ratios (HRs) adjusting for year of birth, educational level and family structure to represent the effect of primary source of information on the rate of first heterosexual intercourse.
We examined the associations between reporting school lessons, a parent or an 'other' main source of information, and sexual behaviours and sexual health outcomes in multivariable logistic regression. In the multivariable analysis, we ran two models which adjusted for those sociodemographic variables found to be significantly associated with main source of sex education in our univariate analysis. In the first, we included all participants aged 17-24 years and adjusted for age, educational level and family structure. In the second, we restricted the analysis to sexually experienced individuals aged 17-24 years and adjusted for educational level, family structure, age at first intercourse and number of years sexually active. The latter approach was taken to assess the association between main source of information and sexual health outcomes independently of age at first sex; this informally represents the 'direct effect' of source of sex education on outcomes aside from any effect mediated through age at first intercourse.
RESULTS

Main source of information and demographic factors
Overall, similar proportions of men and women reported lessons at school as their main source of information about sexual matters (37.5% (34.8% to 40.2%) and 39.5% (37.0% to 42.0%), respectively). Considerably fewer participants cited a parent and here there was a gender difference; the proportion of women doing so being twice that of men (14.6% (12.9% to 16.4%) and 7.3% (5.9% to 9.0%), respectively). The remainder-just over half of men (55.3% (52.4% to 58.1%)) and just under half of women (46.0% (43.4% to 48.5%))-reported their main source as being other than school or a parent (table 1) .
The likelihood of citing school as a main source was higher among those of younger age; men and women aged 21-24 years were less likely to report school compared with those aged 17-20 years (table 1) . It was also higher among men and women studying for or who had achieved qualifications post 16-and for women among those with qualifications typically gained at 16-as opposed to those with none and among those living with both natural parents as opposed to only one (and for men who lived with neither).
The likelihood of citing a parent as the main source was, in women, higher among those without qualifications compared with those with or likely to obtain them, and among those who lived with one natural parent as opposed to two or neither (table 1) .
The likelihood of citing an 'other' main source of sex education was higher among those aged 21-24 than those aged 17-20. Among men, it was also higher among those with minimum or no qualifications, and those living with neither natural parent.
Main source of information was not associated with religiosity, area level deprivation, whether the school attended was mixed or single sex, or country of residence (table 1) .
Main source of information and sexual behaviour and outcomes
The survival analysis showed that after adjusting for age at interview, education and family structure, participants who reported school as their main source of sexual information had first intercourse at comparatively later ages than did those whose main source was 'other' (men who reported lessons from school had a HR of 0.73 (95% CI 0.65 to 0.83) for having first sex relative to men who reported an 'other' source, the corresponding ratio for women was 0.73 (0.65 to 0.82); figure 1A , B). No association was found between citing a parent as a main source and age at first intercourse. Note this regression analysis is informal because the assumption of proportional hazards is not met. Specifically, while citing school as main source of sex education is associated with a lower rate of having first sex relative to other sources at younger ages, it is associated with a higher rate at higher ages. By age 20 (more clearly among women) the proportion that has had sex seems unrelated to source of sex education.
Men for whom school was the main source of information were less likely than those reporting an 'other' main source to have had unsafe sex in the past year (OR 0.58 (95% CI 0.44 to 0.77)) or ever being diagnosed with an STI (0.55 (0.33 to 0.91); table 2). Among sexually experienced men, the association with unsafe sex in Continued the past year remained strong (0.66 (0.49 to 0.89)), but was attenuated for ever being diagnosed with an STI (0.72 (0.43 to 1.22)). Men citing a parent as their main source were less likely to have reported unsafe sex in the past year than those citing an 'other' main source (0.53 (0.28 to 1.00))-an association that remained in the analysis of sexually active men (0.49 (0.25 to 0.95)-but were no less likely to have been diagnosed with an STI (table 2) .
Among women, reporting school as the main source of information was associated with a decreased likelihood of all the negative sexual health indicators examined in the multivariable analysis (table 2) . Among sexually active women, the associations with lack of sexual competence at first intercourse (0.70 (0.54 to 0.90)), ever experiencing STI diagnosis (0.71 (0.50 to 0.99)), distress about sex life in the past year (0.60 (0.38 to 0.94)) and good 'overall sexual health' (1.50 (1.14-1.96)) remained, while those with unsafe sex in the past year (0.81 (0.60 to 1.08)), ever had an experience of abortion (0.84 (0.56 to 1.27)) and non-volitional sex (0.76 (0.49 to 1.18)) were in the same direction but were attenuated.
Among women, reporting a parent as the main source of information was also associated with a decreased likelihood of all the sexual health factors examined in the multivariable analysis, with the exception of sex before age 16 years and distress about sex life (table 2). The adjusted ORs were similar to those among women reporting school as a main source, though the CIs were slightly wider reflecting the smaller number of women reporting a parent. Among sexually active women citing a parent, the associations remained largely unchanged: sexual competence at first intercourse (0.75 (0.53 to 1.05)); unsafe sex (0.71 (0.48 to 1.04)); ever had an abortion (0.65 (0.38 to 1.11)); ever had an STI (0.57 (0.38 to 0.86)); non-volitional sex (0.55 (0.30 to 1.04)) and good 'overall sexual health' (1.59 (1.12 to 2.26)).
DISCUSSION Highlights
We found differences in the reporting of a range of sexual health indicators according to the main source of information about sexual matters. Receipt of information mainly from school, as opposed to other sources, was associated with lower reporting of a wide range of sexual health risk behaviours and outcomes. Receipt of information from a parent, as opposed to other sources, was associated with lower reporting of some but not all of these. For both school and parents, the range of outcomes where positive associations were found was wider in women than men.
Strengths and weaknesses of the study
The strength of this study lies in the size and nature of the sample, which was selected using probability sampling and so is broadly representative of the British population. Another strength is the range of demographic and sexual health factors included in the survey that allow examination of both how learning about sex varies by markers social inequality and the associations between sources of information and a broader range of sexual health factors than has been investigated hitherto.
Several limitations, however, should be considered. Although the sample reflects the wider British population in terms of demographic characteristics, it is possible that individuals who agree to take part in a survey of this nature may differ from those who do not. Since this was an observational, cross-sectional study, we are not able to infer causality or for some outcomes, temporality. Relatedly, we cannot know whether some antecedent factor may predispose young people to seek higher academic achievement and to privilege schoolbased information. It is also important to note that the recall of the experience of learning about sexual matters may be recast with time, though we limited our analysis to individuals aged 17-24 years in order to minimise the potential bias associated with this. We must also acknowledge that a possible consequence of singling out one main source of sex education for the purpose of analysis is that the nuances of learning about sexual matters from multiple sources are lost.
Strengths and weaknesses with respect to other studies and important differences in results
Our finding that school as the main source of sex education is associated with later age at first sex is consistent with that from other observational and intervention studies.
11 13 31 As may be expected, associations with lower reporting of some of the sexual health factors we explored (for men, ever had diagnosis of an STI; and for women, unsafe sex in the past year and ever had experience of abortion or non-volitional sex) appear to be operating through later age at first intercourse. More surprising-and in contrast to research that has taken a similar approach elsewhere 31 -is the number of Figure 1 Kaplan-Meier estimates of the probability of having first heterosexual sex at, or before, each age by main source of information (A) men aged 17-24 and (B) women aged 17-24. 7 Open Access associations that remain after adjusting for age at first sex, years sexually active, educational level and family structure (for men a lower likelihood of having unsafe sex in the past year, and for women a lower likelihood of first sex being defined as lacking sexual competence, ever had diagnosis of an STI and distress about sex the past year), which suggests that school-based sex education is associated with additional benefit independent of that relating to later age at first sex.
As noted above, it has been suggested that variations in the provision of SRE may be a mediating factor in social inequalities observed in sexual health. 5 Unlike researchers from the USA, 32 we did not find area (neighbourhood) level deprivation to be associated with reporting school as a main source of sex education, though neighbourhood-level deprivation at the time of interview may have been different from that when growing up. We did, however, find school as a main source to be associated with educational level. Participants who had no qualifications (and among men only those typically gained at 16 years) were less likely to report school as their main source. Multiple, possibly inter-related, factors may help to explain this association. The Office for Standards in Education (Ofsted) found a strong correlation between a school's scores for performance generally and SRE, specifically. 4 So it could be argued that 'good' SRE is an indicator of a 'good' school; one that better fosters the educational and personal and social development of young people. It has also been suggested that young people with lower psychosocial well-being do less well at school and are less engaged, 33 traits which are both associated with increased risk of negative sexual health outcomes. 6 9 34 Those 'missing out' on schoolbased SRE may be less of a concern in policy terms if they instead report a parent; indeed among women, those with no academic qualifications were more likely to do so, but this was not the case for men.
Studies exploring the relationship between parental communication and age at first sex have produced somewhat equivocal findings. 16 17 Some have suggested that parents may initiate or intensify communication about sexual matters once they think their children have become sexually active. 35 This may explain the absence of an association between parents as a main source of information and later age at first intercourse. We did, however, see positive associations with other sexual health outcomes, notably safe sex. There is evidence that wider aspects of parenting, including good communication generally, parental monitoring and family 'connectedness' are positively associated with sexual health outcomes 16 and that parents may wield an effect through their influence on risk behaviours, such as alcohol use 16 17 and/or by moderating peer pressure. 35 As such, an exclusive focus on communication about sex may serve to underestimate the role of parents. However, the complex interplay of individual and family-related factors and their relative contribution to sexual health outcomes is poorly understood. Denominators are unweighted, weighted. *OR is adjusted for age (continuous) educational level and family structure (binary variable of living with both natural parents/living with one/no parent). †OR is adjusted for educational level, family structure, age at first sex (continuous) and years sexually active (continuous), except for "First sex before age 16" which is adjusted for educational level, family structure and age (continuous). ‡χ 2 test of heterogeneity. §Not met the following four criteria: both partners equally willing, use of reliable contraception, autonomy of decision, and that it happened at the 'right time'. Excludes those who have not experienced heterosexual sex. ¶No condom used at the first occasion of sex with a new partner in the past year. **Composite of: not experiencing non-volitional sex or STI diagnosis, and lack of distress about sex life in the past year. † †Composite of: not experiencing non-volitional sex, STI diagnosis, or abortion and lack of distress about sex life in the past year.
AOR, adjusted OR; STI, sexually transmitted infection.
Meaning of the study, possible explanations and implications for clinicians and policy makers We found learning about sex mainly from school to be associated with the 'stalwarts' of sex education (age at first intercourse, safe sex and STIs) in men and women. Our finding that receipt of information mainly from school was associated with a wider number of sexual behaviours and outcomes among women than men has implications for policy and practice, and may be seen to warrant greater attention to the broader framing of sexual health in sex education, particularly for men. It has been suggested that sex education is overly focused on 'girls' issues' (the so called 'three Ps': periods, pills and pregnancy) (Emmersen L, personal communication) and it is important that "issues such as relationships, consent, contraception and infections, are considered from a young man's perspective." 36 According to our study, men are also less likely than women to report a parent as a main source of sex education and as with school, doing so is associated with fewer positive outcomes than in women.
Unanswered questions and future research
More nuanced research into the content, context and mode of delivery of sex education by both school and parents is needed. Also needed is longitudinal research to explore temporality in relation to learning about sex and sexual trajectories along with further intervention research, specifically exploring how best to meet the needs of young men and support parents in communicating about sexual matters in a timely manner. Multifaceted research exploring the relative contribution of different factors at play (including those related to community, school, family, peers and partners) and how they interact to mediate and/or moderate risk would be an important contribution to our understanding about how young people learn about sex and navigate early sexual experiences.
CONCLUSION
Our findings emphasise the benefit of school and parents providing information about sexual matters and argue for a stronger focus on the needs of men. Parents, in particular, need to recognise their role, which is important not just in relaying information about sexual matters but also, more generally, in moderating risks faced by young people.
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